Osteopontin increases breast cancer cell sensitivity to specific signaling pathway inhibitors in preclinical models.
Src kinase and Hsp90 play important roles in malignancy-promoting signaling pathways in a variety of cancers and related targeting agents are presently in clinical trials. To help improve the success of Src kinase and Hsp90 inhibitor therapies, identifying sensitive patient populations will be essential. Osteopontin (OPN), a secreted integrin-binding glycophosphoprotein, is associated with progression and metastasis in a variety of cancers and has been studied as a prognostic marker. Previous work of ours and other groups has indicated that OPN-induced signal transduction involves activation of both Src and Hsp90-dependent pathways. We thus hypothesized that over-expression of OPN could make tumor cells more vulnerable to these classes of inhibitors. This study used multiple in vitro assays to determine if OPN levels could predict breast cancer cell sensitivity to Hsp90 and/or Src kinase inhibitors. We used multiple derivatives of two unrelated of human breast cancer cell lines, high vs. low levels of OPN, to determine if OPN affects the response to two specific inhibitors, an Hsp90 inhibitor and a Src kinase inhibitor, in in vitro migration and colony formation assays. Cells had greater decreases in migration and colony forming ability after Hsp90 and Src kinase inhibitor treatments when OPN was present (either endogenous or exogenous). Decreasing OPN levels via shRNA knockdown decreased inhibitor effects. In rescue experiments, adding exogenous OPN to non-expressing cells increased inhibitor effects. These results suggest that OPN could potentially be useful clinically as a predictive marker in identifying patients who will benefit from either Hsp90 or Src kinase inhibitor therapy.